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Ankle pain in a young woman
with Gaucher disease

A 20-YEAR-OLD WOMAN with Gaucher dis-
ease presents with pain in her right ankle
and in her back. She has had the ankle pain
for the past 12 months and the back pain for
the past 2 years. She describes the ankle pain
as stabbing and moderately severe. It is con-
stant, present both at rest and during physical
activity, but aggravated by walking and twist-
ing movements. She has noticed grinding and
clicking sounds as she moves her ankle. The
ankle pain has worsened over the past several
months.

She says her back pain is similar to her an-
kle pain but less severe. She also reports gen-
eralized mild aches and bone pain. No other
joints are involved. She has no history of fe-
ver, chills, or trauma.

I A COMPLICATED MEDICAL HISTORY

Her Gaucher disease was diagnosed at age 4
when she presented with failure to thrive and
with thrombocytopenia and splenomegaly.
She and was found to have an N370S/IVS2+1
mutation of the GBA gene. She underwent re-
moval of 90% of her spleen at the time of diag-
nosis and was on enzyme replacement therapy
with imiglucerase until 3 years ago, when the
treatment was stopped because the drug had
become unavailable (because of a temporary
closure of the manufacturing facility), and be-
cause she had developed neutralizing antibod-
ies to it. Despite a dosage as high as 120 U/kg
every 2 weeks (the recommended range is 2.5
Ulkg three times a week up to 60 U/kg every
2 weeks), her anemia and thrombocytopenia
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worsened to the point that she became de-
pendent on transfusion of red blood cells and
platelets. She has also taken glucocorticoids at
various times in the past as a premedication
before enzyme replacement therapy.

About 3 years ago, she developed dryness
of the skin, pruritus, shiny skin, hardening of
the skin, and decreased oral aperture, which
was diagnosed as scleroderma.

During the past 5 years, she has had mul-
tiple episodes of pale coloration of her skin on
exposure to cold, suggestive of Raynaud phe-
nomenon. And for the past 5 months, she has
noticed a burning sensation in her throat and
retrosternal pain, suggestive of gastroesopha-
geal reflux disease.

She is a college student, with no history of
smoking or use of alcohol or recreational drugs.
She is sexually active, with no history of sexu-
ally transmitted disease, and she uses condoms
and oral contraceptives for contraception.

Her father and mother are both carriers of
Gaucher disease. She is not of Ashkenazi Jew-
ish descent.

I FINDINGS ON PHYSICAL EXAMINATION

On physical examination, her temperature,
blood pressure, pulse, and respiratory rate are
within normal limits. She has extensive tat-
tooing on her upper chest to hide scarring
from previous cannulation ports. The right
ankle joint is moderately swollen but shows
no other signs of inflammation; its range of
motion is limited by severe pain. She has ten-
derness of the spinous processes and paraspi-
nal area, in addition to multiple tender points
in the thoracolumbar area. Palpation of the
right hip reveals tenderness of the groin and
trochanteric bursa.
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TABLE 1
Results of i

ANKLE PAIN

nitial laboratory testing

Complete blood cell count

Hemoglobin

Hematocrit

Mean corpuscular volume

Platelet count
White blood cell

Reticulocyte count

Differential count

Peripheral smear

C-reactive protein

8.3 g/dL (reference range 11.5-15.5)
25.4% (36.0-46.0)

93.7 fL (80-100)

37 x 10°/L (150-400)

2.69 x 10%L (3.70-11.00)

4.2% (0.5%-2.0%)

Normal

count

Consistent with pancytopenia,
normocytic anemia without
polychromasia, and leukopenia with
absolute lymphopenia

0.2 mg/dL (0-0.5)

Antinuclear antibody panel

Antinuclear antibody
Anticentromere antibody

Sjogren SSA, SSB
Scleroderma anti
Complement C3,
Anti-ds DNA
Anti-Sm
Anti-histone
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Positive at 1:320
Positive (> 8.0 U)
Negative

body Low (< 0.2 U)
c4 Negative
Negative
Negative
Negative

No lymphadenopathy, hepatomegaly, sple-
nomegaly, or abdominal masses are noted.
Neurologic examination is essentially nonfo-
cal.

Her current medications include omepra-
zole, ergocalciferol, calcium carbonate, ga-
bapentin, citalopram, and celecoxib. She also
takes a multivitamin daily.

Which is the most likely underlying cause
of her ankle pain?

[ Rheumatoid arthritis

[1 Gaucher disease

[] Septic arthritis

[] Avascular necrosis secondary to steroid use

Rheumatoid arthritis varies in its presen-

VOLUME 82 ¢ NUMBER 9

tation. It is usually insidious in onset, migra-
tory, and intermittent, with polyarticular or
even monoarticular involvement, and it pres-
ents with pain, stiffness, and swelling of the
joint.! Most often affected are the metacarpo-
phalangeal, proximal interphalangeal, wrist,
and metatarsophalangeal joints. Involvement
of large joints of the upper and lower limbs
is also common.? This is not the most likely
cause of this patient’s symptoms, based on the
history and the current presentation.
Gaucher disease is a lipidosis caused by ac-
cumulation of cellular glycolipids, especially
glucocerebrosides, due to deficiency of the en-
zyme beta-glucosidase. Clinical manifestations
include hepatomegaly, splenomegaly, and
bone marrow disease presenting as anemia,
thrombocytopenia, or skeletal disease.* Skel-
etal involvement in Gaucher disease includes
bone pain, bone infarcts, and lytic lesions.
Whether splenectomy predisposes the pa-
tient to bone manifestations is controversial.
Some believe that splenectomy decreases the
total body reservoir for the storage of glycolip-
ids and predisposes to their deposition in bone,
which in turn results in cortical thinning, im-
paired remodeling, and decreased intraosseous
blood flow, leading to osteonecrosis and frac-
tures.* This is more common in patients with
type 1 Gaucher disease who have undergone
splenectomy. (Types 2 and 3 are much rarer,
occurring mainly in children; central nervous
system involvement is a key feature. A discus-
sion of these types is beyond the focus of this
paper.) However, some studies suggest that the
increase in bone manifestations after splenec-
tomy may be simply because of severe disease.’
It should be noted that, since the advent of
enzyme replacement therapy for Gaucher dis-
ease, splenectomy is now rarely performed.®
Anemia is also considered an independent
risk factor for the development of avascular
necrosis in type 1 Gaucher disease.” Osteo-
necrosis due to Gaucher disease is relatively
common in the femur, tibia, and humerus and
uncommon in the ankle joints.®
Septic arthritis is unlikely in this patient
in the absence of fever or signs of inflamma-
tion of the joint. Her long-standing history of
ankle pain would also be unusual for infection,
but a superimposed infectious process should
always be suspected in an arthritic joint.
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Avascular necrosis secondary to steroid
use. Glucocorticoids are notorious for their
adverse effects on bone. They induce osteo-
cyte apoptosis and a decrease in bone remod-
eling, potentially predisposing to osteonecro-
sis.? There is a high incidence of osteoporosis,
osteonecrosis, and fracture risk with gluco-
corticoid therapy, and the incidence is dose-
dependent. Discontinuation of the drug only
partially restores fracture risk to baseline lev-
ols. 1011

A meta-analysis of cohort studies with a
total sample size of about 42,000 reported an
increased risk of fracture at all ages with the
use of glucocorticoids.!? Because the mini-
mum dosage and duration of therapy to pre-
vent glucocorticoid-induced osteoporosis are
not known, the only recommendation is to
keep the dosage as low as possible.!

Glucocorticoid therapy is the most com-
mon cause of nontraumatic avascular necro-
sis. The risk of osteonecrosis in patients on
long-term glucocorticoid therapy may be as
high as 40%.'* The risk is increased with pro-
longed treatment and with high doses, but it
can also occur with short-term exposure to
high doses. The increased risk has been shown
to persist for as long as 2 years after the drugs
are discontinued.” Glucocorticoid-induced
bone disease commonly affects the hip and
vertebrae.

At this stage of the workup, we cannot
completely rule out glucocorticoid use as the
cause. However, after considering this pa-
tient’s presentation and the key features of the
other diagnoses, her ankle pain and back pain
are more likely caused by her preexisting Gau-
cher disease.

I CONTINUED EVALUATION
Initial laboratory tests (Table 1) reveal severe
anemia and thrombocytopenia. Bone marrow
biopsy of the iliac crest done as part of the
workup for these conditions shows extensive
bone marrow space replacement by histiocytic
infiltrate, consistent with Gaucher disease. No
other marrow process is observed.
Radiography of the ankle (Figure 1) shows
a subtle lucency in the talar dome with mini-
mal subarticular collapse seen on the lateral
view, suggestive of avascular necrosis and dif-
fuse osteopenia. Joint spaces are maintained.
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FIGURE 1. A radiograph of the right ankle
at the time of presentation shows evidence
of talar dome collapse (arrow) due to avas-
cular necrosis of the talus body.

Magnetic resonance imaging (MRI) of the
ankle shows numerous bone infarcts with an
approximately 15-mm region of mild articular
surface collapse in the central and lateral as-
pect of the talar dome.

MRI of the back shows extensive abnor-
mal bone marrow signal intensity throughout
the spine, compatible with a marrow replace-
ment process. Patchy nonexpansile T2/stir
hyperintensity with serpiginous enhancement
within the T9, T11, T12, L2, and L3 vertebral
bodies as well as throughout the entire sacrum
is consistent with bone infarct.

Based on the results of radiographic stud-
ies, which is most likely the immediate
cause of her ankle pain?

[] Talar avascular necrosis secondary
to rheumatoid arthritis

[] Talar avascular necrosis secondary to
Gaucher disease

[] Trauma-induced fracture of the talus

[] Plantar fasciitis

Of the bones of the feet, the talus is unique.
It is the second largest of the tarsal bones and
does not have muscular or tendinous attach-
ments. Sixty percent of the talus bone is cov-
ered by articular cartilage,'® so only a limited
area is available for penetration of blood ves-
sels. Also, small nutrient vessels and varia-
tions of intraosseous anastomoses with a lack
of collateral circulation predispose the talus
to osteonecrosis when the vascular supply is
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FIGURE 2. Radiographs after 4 months of conservative therapy (left) and just before below-
the-knee amputation (right), when viewed along with Figure 1, show progressive talar
dome collapse due to avascular necrosis of the talus body.

compromised.!¢

Radiographic evidence of avascular ne-
crosis is the presence of bone that is more ra-
diopaque than normal bone; this is necrotic
bone surrounded by osteopenic bone. Avascu-
lar necrosis causes hyperemia and resorption
of bone. The resorption does not take place in
necrotic bone because of the lack of a vascular
supply, and so it appears radiopaque, whereas
the bone surrounding the necrotic bone be-
comes osteopenic and radiolucent.

The sclerotic rim of a bone infarct is also
enhanced by an attempted healing process in
which new bone forms on the surface of ne-
crotic trabeculae, a process known as “creep-
ing substitution.” This gives a typical sclerotic
picture of the talus.

MRI is the most sensitive technique for
detecting osteonecrosis. A characteristic ra-
diographic pattern is seen with osteonecrosis
of the talus starting with talar dome opacity,
followed by deformity and, in severe cases, ar-
ticular collapse and bone fragmentation.!”

The radiograph in our patient’s case is not
consistent with features of theumatoid arthri-
tis or traumatic fracture of the talus. In plantar
fasciitis, radiographs are used to rule out other
pathologies of the foot, and the only finding
may be a bone spur seen at the site of pain.
The bone spur is not the cause of pain in plan-
tar fasciitis but may be a result of the plantar
fasciitis itself.
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Therefore, avascular necrosis secondary to
Gaucher disease is most likely the immediate
cause of her ankle pain.

M THE COURSE OF TREATMENT

The patient is started on enzyme replacement
therapy with taliglucerase alfa (see discussion
of enzyme replacement below). For the ankle
pain, conservative management is prescribed,
with application of a splint and a boot.

After 4 months of conservative manage-
ment, radiography (Figure 2) and magnetic
resonance imaging (Figure 3) show progres-
sive deterioration of the talus body, and her
ankle pain has worsened. A 6-week trial of an
ankle brace also proves futile. Her pain con-
tinues to worsen and is not controllable with
high doses of pain medication. She requests
below-the-knee amputation.

Given the complexity of this patient’s
medical condition, fusion of the ankle and
hindfoot—which in some patients is preferable
to amputation—is not considered because of
her extensive bone involvement and ongoing
thrombocytopenia, which would impede heal-
ing after the procedure. Below-the-knee ampu-
tation is performed without complications.

Study of the specimen after amputation
reveals talar bone necrosis and bone marrow
infiltration by foamy macrophages, consistent
with Gaucher disease (Figures 4-6).
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FIGURE 3. On sagittal T1-weighted m
ic resonance imaging, the serpentine black
line indicates avascular necrosis in the talar
head, neck, and body (solid arrows). Found
incidentally were smaller foci of avascular
necrosis in the distal tibial metaphysis and
epiphysis (dashed arrows).

B GAUCHER DISEASE

Pharmacologic treatments, effective only for
type 1 Gaucher disease, target hepatospleno-
megaly, cytopenia, and bone manifestations.
Two approaches are enzyme replacement ther-
apy—ie, to replace the defective enzyme—
and substrate reduction therapy—ie, to reduce
the production and thus the accumulation of
glucocerebroside. Enzyme replacement is the
first choice of therapy; substrate reduction is
reserved for patients unable to tolerate en-
zyme replacement therapy.

Enzyme replacement

Current drugs for enzyme replacement therapy
are imiglucerase, taliglucerase alfa, and vela-
glucerase alfa. The drugs are given by intrave-
nous infusion over 1 to 2 hours in an outpa-
tient clinic or office every 2 weeks.

These drugs are extremely expensive. Cur-
rently, the estimated cost of therapy for 1 year
would be $432,978 for imiglucerase, $324,870
for taliglucerase alfa, and $368,550 for vela-
glucerase alfa. (The estimated costs are for 1
year of treatment for a 70-kg patient at 60 U/
kg every 2 weeks.)'® Taliglucerase alfa is less
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FIGURE 4. A sagittal section after amputa-
tion shows the collapsed dome of the talus
and bone necrosis (arrow.)

expensive than the other two because it is
plant-derived and thus can be more readily
produced on a large scale.”

Substrate reduction

Current drugs for substrate reduction therapy
are eliglustat and miglustat. They are given
orally. Eliglustat is the first oral drug approved
as a first-line treatment for Gaucher disease.?
Miglustat is approved only for mild to moder-
ate disease when enzyme replacement fails or
is not tolerated.

Patients can develop antibodies to any of
the enzyme replacement drugs. It is not known
whether this antibody response differs among
the three drugs.”!

Avascular necrosis of bone can occur in
many clinical settings especially after a frac-
ture, particularly of the head of the femur,
which leads to interruption of blood supply
to the area. Patients with sickle cell disease,
those on corticosteroids or bisphosphonates
(the latter causing osteonecrosis of the jaw),
and those who have pancreatitis or human
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FIGURE 5. Histologic study after amputation
shows necrotic bone with absent nucleus
(hematoxylin and eosin, x 10).

immunodeficiency virus infection are more
prone to this bone complication.

In Gaucher disease, osteonecrosis is associ-
ated with splenectomy and severe disease and
tends to occur at a younger age than in patients
with other diagnoses.® The plasma chitotrio-
sidase activity and pulmonary and activation-
regulated chemokines (PARC/CCL18), which
are 10 to 40 times higher than normal in symp-
tomatic patients with Gaucher disease, can be
used as a biomarker of disease activity.® Only
plasma chitotriosidase is clinically available
and used on a routine basis.

Bone involvement is seen in approximately
75% of the patients with type 1 Gaucher dis-
ease,’? and osteonecrosis is a severe form of bone
involvement. Monitoring of patients for bone
involvement is recommended. Enzyme replace-
ment therapy for Gaucher disease needs to be
started even if visceral disease is absent if the pa-
tient has evidence of bone involvement in the
form of avascular necrosis.” Prospective studies
have shown that enzyme replacement therapy
reduces the incidence of osteonecrosis.”
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FIGURE 6. Histologic study under larger magni-
fication shows “foamy macrophages” (arrow)
filled with glycolipids, consistent with Gaucher
disease (hematoxylin and eosin, x 100).

M FOLLOW-UP MANAGEMENT
OF OUR PATIENT

Avascular necrosis in Gaucher disease more
typically involves the hips and shoulders. In
the case of our patient, the talus was the most
affected bone. Other contributing factors may
have been the use of steroids as a premedica-
tion (often unnecessary) for her enzyme re-
placement therapy, as well as the coexistent
scleroderma.?

The decision to switch from imiglucerase,
to which she developed antibodies, to taliglu-
cerase was made in the hope that the antibod-
ies would not cross-react. After she started
taliglucerase, her complete blood count values
improved steadily. She did not require transfu-
sions for more than 1 year. Her platelet count
rose to 90 x 10°/L, and her hemoglobin to 12
g/dL.

A multidisciplinary approach with regular
monitoring and appropriate initiation of thera-
py is necessary to prevent disastrous complica-
tions in patients with Gaucher disease. |
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